Total synthesis and in vitro bioevaluation of clavaminols A, C, H & deacetyl clavaminol H as potential chemotherapeutic and antibiofilm agents.
A highly concise and expedient total synthesis of bioactive clavaminols (1-4) has been executed using commercially available achiral compound decanol. The synthetic strategy relied on trans-Wittig olefination, Sharpless asymmetric epoxidation, regioselective azidolysis and in situ detosylation followed by reduction as key reactions with good overall yield. Based on biological evaluation studies of all the synthesized compounds, it was observed that the clavaminol A (1) exhibited good cytotoxicity against DU145 and SKOV3 cell lines with IC50 value of 10.8 and 12.5 μM, respectively. Clavaminol A (1) and deacetyl clavaminol H (3) displayed selective promising inhibition towards Gram-positive pathogenic bacterial strains and showed good antifungal activity against the tested Candida strains. In addition, compounds 1 and 3 have demonstrated significant bactericidal activity. Compound 3 was found to be equipotent to the standard drug Miconazole displaying MFC value of 15.6 μg/mL against Candida albicans MTCC 854, C. albicans MTCC 1637, C. albicans MTCC 3958 and Candida glabrata MTCC 3019. Compounds 1 and 3 were also able to inhibit the biofilm formation of Micrococcus luteus MTCC 2470 and Staphylococcus aureus MLS16 MTCC 2940. Clavaminol A (1) increased the levels of reactive oxygen species (ROS) accumulation in M. luteus MTCC 2470.